Recent data on the pathophysiological mechanisms of idiopathic pulmonary fibrosis (IPF) indicate activation of macrophages and polymorphonuclear leucocytes, resulting in tissue damage and fibrosis.' The initiating events leading to the accumulation of activated mononuclear cells in the lung interstitium are not, however, fully understood. There is some evidence that autoimmune mechanisms have a role in the pathogenesis of IPF: serum autoantibodies to nuclear antigens are often detected in IPF.2 3 In addition, pulmonary disease in connective tissue illnesses such as scleroderma, rheumatoid arthritis, and systemic lupus Accepted for publication 27 November 1986 erythematosus (SLE), is, in many cases, indistinguishable histologically from that which occurs in IPF. The accumulation of mononuclear cells in the interstitial spaces in close contact with the alveolar epithelium, observed in IPF with and without connective tissue disease, might suggest that the supposed autoimmune response is directed against structural antigens of the alveoli. The prerequisites for the induction of such an autoaggressive reaction are as yet unknown.
In organ specific autoimmune diseases such as Hashimoto's thyroiditis, primary biliary cirrhosis, and type I diabetes mellitus expression of class II MHC antigens on the epithelial cells-for example, HLA-DR and other antigens-has been shown 726 recently.4 - (fig 1) . Two of these patients (cases 8 and 9) had rheumatoid arthritis. In the two patients with bacterial pneumonia there was a heavy exudate of polymorphonuclear leucocytes, and mononuclear cell infiltration was not present. Table 4 Immunohistological findings in lung biopsy specimens ofnine patients with IPF with and without connective tissue disease, and offive controls macrophages were strongly positive in all five specimens, and the vascular endothelium was positive in two of the biopsy specimens. Using Leu 10 monoclonal antibody to detect the expression of HLA-DS, we found only some scattered mononuclear cells to be positive (fig 3) .
In the patients with IPF with or without connective tissue disease, bronchial epithelium was strongly positive for Ia-antigens. In all nine cases the alveolar epithelium was also positive (fig 4) , although weakly in case 2. Expression of HLA-DS, detected by staining with Leu 10, was observed on the bronchial epithelium in five of seven cases, and on the alveolar epithelium in two cases ( fig 5) .
In sarcoidosis strongly positive Ia staining of the bronchial epithelium was present in all four cases ( fig  6) . The alveolar epithelium stained positive in three cases. HLA-DS was detected on the bronchial epithelium of only one patient. The alveolar epithelium was negative for HLA-DS in all four cases (table 5) .
Intense expression of Ia-antigens on both bronchial and alveolar epithelium was also detected in the biopsy specimens from six immunocompromised patients with interstitial lung disease caused by Mycobacterium avium infection (case 14), cytomegalovirus infection (case 16), or a possible viral infection (cases 15, [17] [18] [19] . Ia expression, however, was not present on the alveolar epithelium from two patients with bacterial pneumonia (fig 7) . Tables 4-6 phocytes were present, in part, in a follicular arrangement. Most of the latter lymphocytes were Bl positive (fig 10) . In general, B cells were also present in (small) clusters in the other biopsy specimens.
In three cases of sarcoidosis, studied for the distribution of lymphocyte subsets, the number of T4 cells did not differ considerably from that of T8 cells. In the biopsy specimens from patients with interstitial lung disease, probably related to infection, T4 cells outnumbered T8 cells in three of six cases, whereas in the remaining three cases these numbers were the same.
Discussion
In this study we also comprise a humoral effector phase.
To analyse the specificity of our findings in IPF we studied biopsy specimens from patients with sarcoidosis and infection. Sarcoidosis, a multisystem disorder of unknown aetiology, is characterised by an active cellular immune response,' the target of which is unknown. Immunocytochemically, T4 positive (helper/inducer) cells predominate both in the lavage fluid and in the interstitium. 16 Although spontaneous fluctuations occur in many cases, the disease may pass into a chronic state, resulting in extensive fibrosis. In such cases mechanisms similar to autoantigen presentation may be operative as in IPF. Indeed, we found class II expression on the alveolar epithelium in three cases of sarcoidosis. All these patients had active disease at the time of the biopsy; but none of them developed extensive fibrosis during an observation of several years, despite the fact that two of them were not treated with corticosteroids. Apparently, class II expression on the alveolar epithelium does not necessarily result in fibrosis in sarcoidosis.
Class II expression was also observed on the alveolar epithelium in patients with interstitial lung disease caused by infection with viruses or mycobacteria. Histologically, the infiltrate consisted predominantly of lymphocytes of the T4 phenotype (helper/inducer) 18 Expression of class II antigens on renal epithelial cells has been shown during cytomegalovirus infection in recipients of renal allografts, and has been considered to enhance graft rejection. 19 We did not observe chronic interstitial lung disease in patients recovering from viral pneumonias (data not shown), but class II expression on alveolar epithelium, caused by viral infection in patients with allogeneic bone marrow transplantation, may be related to progressive interstitial lung disease, which develops in a substantial number of these patients. In contrast, class II antigens were not expressed by the alveolar epithelium of patients with bacterial pneumonias. In these patients the infiltrate consisted of polymorphonuclear leucocytes that probably do not produce IFN-y.
The mechanism underlying the expression of class II antigens on alveolar epithelium is not fully understood. There is increasing evidence, however, that IFN-y induces class II expression on epithelial cells.20 Viral infection, in vivo and in vitro, induces release of interferon from mononuclear cells. '7 18 Interestingly, spontaneous release of IFN-y has been shown in sarcoidosis by alveolar macrophages and lung T lymphocytes,21 whereas normal lung mononuclear cells produce little or no IFN-y. In IPF class II expression on the alveolar epithelium is probably also a result of local IFN-y production by activated T cells. Class II expression on epithelia during cellular immune responses of non-infectious origin has also been shown for keratinocytes in several skin disorders. 22 These studies suggest that class II expression on the alveolar epithelium is probably a result of local production of IFN-y by activated T cells. Although induction of class II expression on the alveoli is not restricted to IPF, it may still be relevant in the pathogenesis of IPF-by facilitating the induction of an autoimmune response.
